Regulation of TRAIL expression by the phosphatidylinositol 3-kinase/Akt/GSK-3 pathway in human colon cancer cells.
The intestinal mucosa is a rapidly-renewing tissue characterized by cell proliferation, differentiation, and eventual apoptosis with progression up the vertical gut axis. The inhibition of phosphatidylinositol (PI) 3-kinase by specific chemical inhibitors or overexpression of the lipid phosphatase PTEN enhances enterocyte-like differentiation in human colon cancer cell models of intestinal differentiation. In this report, we examined the role of PI 3-kinase inhibition in the regulation of apoptotic gene expression in human colon cancer cell lines HT29, HCT-116, and Caco-2. Inhibition of PI 3-kinase with the chemical inhibitor wortmannin increased TNF-related apoptosis-inducing ligand (TRAIL; Apo2) mRNA and protein expression. Similarly, overexpression of the tumor suppressor protein PTEN, an antagonist of PI 3-kinase signaling, resulted in the increased expression of TRAIL. Activation of PI 3-kinase by pretreatment with IGF-1, a gut trophic factor, markedly attenuated the induction of TRAIL by wortmannin. Moreover, overexpression of active Akt, a downstream target of PI 3-kinase, or inhibition of GSK-3, a downstream target of active Akt, completely blocked the induction of TRAIL by wortmannin. Consistent with findings that TRAIL is induced by agents that enhance intestinal cell differentiation, TRAIL expression was specifically localized to the differentiated cells of the colon and small bowel. Adenovirus-mediated overexpression of TRAIL increased DNA fragmentation of HCT-116 cells, demonstrating the functional activity of TRAIL induction. Taken together, our findings demonstrate induction of the TRAIL by inhibition of PI 3-kinase in colon cancer cell lines. These results identify TRAIL, a novel TNF family member, as a downstream target of the PI 3-kinase/Akt/GSK-3 pathway and may have important implications for better understanding the role of the PI 3-kinase pathway in intestinal cell homeostasis.